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(54) INK CONTAINER AND RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact and 
inexpensive ink container having a high degree of 
designing freedom, and a recorder using the same, 
SOLUTION: At least a part of a storage part capable of 
storing ink Is formed by flexible films 20 and 21. Ink in the 
storage part can be supplied through ink channels 24 from 
ink supply parts 12 in the ink container. At least a part of 
the ink channels 24 is formed by films 20 and 2L 




CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink container characterized by forming a part of stowage C at least 3 
which can contain ink of a flexibility member, and the ink in said stowage forming said a 
part of ink passage [ at least ] by said flexibility member in the ink container which can 
be supplied froiti a feed hopper through ink passage. 

[Claim 2] Said flexibility member is an ink container according to claim 1 characterized 
by being a flexible f^m. 

[Claim 3] Said flexibility member is an ink container according to claim 2 characterized 
by being the plastics lamination film which carried out the laminating of a plastic film 
and the metal membrane. 

[Claim 4] Said stowage is an ink container given in either of claims 1-3 characterized 
by being formed in saccate of said flexibility member. 

[Claim 5] It is an ink container given in either of claims 1-4 which wili be characterized 
by forming some sections oniy of said flexibility member if there is little said ink 
passage. 

[Claim 6] Some [ at least ] sections of said ink passage are ink containers given in 
either of claims 1-4 characterized by being formed of said film and said plastics 
member including a film wtth the member flexible as said flexibility member which forms 
said stowage, and a brass tic member. 

[Claim 7] It is an ink container given in either of claims 1-4 characterized by forming 

said ink passage of said film and said plastics member, and forming some [ at least ] 

sections of said ink passage only with said film including a film with the member flexible 

as said flexibility member which forms said stowage, and a brass tic member. 

[Claim B] The diameter of a tube of said ink passage is an ink container given in either 

of claims 1-7 characterized by berng 1mm or less and 0.5mm or more. 

[Claim 9] Some [ at least ] sections of said ink passage are ink containers given in 

either of claims 1-8 characterized by the deformable thing, 

[Claim 10] The recording device characterized by recording using the ink supplied to 
either of claims 1~9 from the feed hopper of the ink container of a publication. 
[Claim 113 The recording device according to claim 10 characterized by recording 
using the recording head in which the regurgitation of the ink supplied from said ink 
container is possible. 

[Claim 12] The recording device according to clatm 11 characterized by having the 
means which intercepts t connection and ] the ink supply way between a migration 
means to move said recording head to a main scanning direction, a conveyance means 
to convey recorded media in the direction of vertical scanning which intersects said 
main scanning direction, the subink container moved to said main scanning direction 
with said recording head, and the feed hopper of said ink container and said subink 
container. 

[Claim 13] Said recording head js a recording device according to claim 11 or 12 
characterized by having the electric thermal-conversion object which generates the 
heat energy for ink regurgitation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an ink container and the recordfng 

device which uses it. 

[0002] 

[Description of the Prior Art] There is a recording device of the seriaf scan type which 
records while a recording head moves to the main scanning direction of an arrow head 
A in accordance with the guide shaft 1 as an ink jet recording device in an opposite 
location with recorded media 2, as shown in drawing 1 . This type of recording device 
records an image on recorded media 2 by repeating the actuation a recording head 
carries out the regurgitation of the ink, moving to a main scanning direction, and the 
actuation which conveys recorded media 2 in the direction of vertical scanning of an 
arrow head B, 

[0003] The recording head in drawing 1 constitutes the head cartridge 3 with the ink 
tank, and has composition which carries out the regurgitation of the ink supplied from 
the ink tank from a nozzle. A head cartridge 3 is carried free [ attachment and 
detachment ] on the carriage 4 guided to the main scanning direction of an arrow head 
A movable with the guide shaft I. Thus, generally the method which supplies ink to a 
recording head from the ink tank which constitutes a head cartridge 3 is called a head 
cartridge method. Generally the method which supplies ink through a flexible ink supply 
tube from the tank cartridge with which carried only the recording head on carriage 4 
and the body side of a recording apparatus was equipped on the other hand is called a 
tank cartridge type. 
[0004] 

[Prohlem(s) to be Solved by the Invention] However, in a head cartridge method like 
drawing 1 . since the head cartridge 3 which contains ink inside is carried on carriage 
4, inevitably, the whole carriage 4 weight containing the head cartridge 3 wiJI become 
large, and wUI become the hindrance of rapid scanning of carriage 4. Moreover 
temporarily, in order to make the whole carriage 4 weight sm a El, when a head cartridge 
3 is mlniaturize4, the amount of receipt of ink decreases inevitably and the problem of 

whose number of sheets of the recorded media 2 recordable in the ink in a head 
cartridge 3 decreases is produced. On the other band* structure becomes complicated 
and a tank cartridge type has the problem that the miniaturization of a recording 
apparatus is difficult in order to connect between the ink cartridge with which the body 
side of a recording apparatus is equipped, and the recording heads oh carriage 4 with 
an ink supply tube. 

[0005] As a solution of such a problem, the so-called pit-in method is considered 
conventionally. 

[0006] As shown in drawing 2 f this pit-in method carries a recording head 1 1 and the 
subtank 6 on the carriage 4 guided with the guide shaft 1, and the ink in the subtenk 6 
is supplied to a recording head 11, and it is consumed. And when the ink residue in the 
subtank 6 decreases rather than the specified quantity, carriage 4 moves even to a 
predetermined home position 5 like drawing 2 , supplements the subtank 6 with ink 
from the Maine tank 7 with which the body of a recording apparatus is equipped, and 
changes the inside of the subtank 6 into a full condition again. The home position 5 is 
usually equipped with the recovery means for keeping good the discharge condition of 
the ink of a recording head 11* In drawing 2 , as the recovery means + negative pressure 
is introduced for a recording head 11 in the attraction cap 8 in which capping is 
possible, and it has ah attraction recovery means to carry out attraction blowdown of 
the Ink compulsorjly, from the ink delivery of a recording head 11. 



£0007] Since only a recording head 11 and the small subtank 6 are carried on carriage 
4, such a pit- in method can make small the whole carriage 4 weight containing them, 
and can carry out high-speed migration of the recording head 11. Moreover, in order to 
supplement the subtank 6 with ink from the Maine tank 7 at a home position 5, the 
number of sheets of the recordable recorded media 2 is not restricted by the volume 
of the subtank 6.. Furthermore, it is not necessary to connect between **s with the ink 
tank by the side of the recording head by the side of a configuration like a tank 
cartridge type, Le,, carriage, and the body -of a recording apparatus with an ink supply 
tube, and simplification of the configuration of the whole equipment pan be attained, 
[0008] In such a pHHn method, the supplement device cf the ink from the Maine tank 
7 to the subtank 6 connects the ink feed hopper 9 by the side of the Maine tank 7, and 
the ink acceptance opening 10 by the side of the subtank 6, when carriage 4 has 
moved to the home position 5. The ink feed hopper 9 is formed with the hollow needle 
connected to the Maine tank 1. And the subtank 6 is supplemented with ink from the 
Maine tank 7 using the suction pump connected to the subtank 6 t or the pump which it 
had all over the supplement way of ink. Soundness and endurance must be required for 
connection of the ink path between such a Maine tank 7 and the subtank 6, and it 
must be easy also structure. 

[0009] the connection and the separation between the ink acceptance opening, 
connection and separation 9, i.e., the ink feed hopper, of an ink path, 10 — the arrow 
head C in drawing 2 — like — them — relative — contiguity and alienation — ' the 
moving part which makes it move is needed. Usually/the recording device side is 
equipped with the moving part, and it drives according to the migration device with 
which the recording device side was equipped similarly. 

[0010] In the ink jet recording apparatus miniaturized in an equivalent for palrri size, it 
is difficult to secure spatial allowances required for connection and separation of such 
an ink path in the perimeter of carriage 4, As the countermeasure, like drawing 3 , a 
recording device side is equipped with the migration device 13. and the Maine tank 19 
is equipped with the moving part for connection of an ink path, and separation, and 
there rs a method of making the function of those migration devices 13 and moving 
part share with the recording device and Maine tank Side. In drawing 3 , the subink 
tank 6 side was equipped with the hollow needle 14, and the Maine tank 18 side is 
equipped with the connection 12 as moving part, and it has composition for which the 
connection 12 which forms the feed hopper of ink is moved in the hollow needle 14 
and the direction of arrow-head 0 which counters according to the migration device 
1 3 with which the body side of equipment was equipped. After the migration device 13 
is equipped with movable arm 13A in the direction of arrow-head E, and the direction 
of D and inserting the arm 1 3 in a connection 12 from arrow-head E, by moving the 
arm 13 above [ in drawing 3 ], the feed hopper of a connection 12 approaches the 
hollow needle 1 4> and they are connected. 

[0011] In the Maine tank 18, containers, such as the flexible bag 15 in which ink was 
stored, are made from compound raw materials, such as a metal vessel or paper- 
plastics, and a paper-metal. 16 is an ink passage organizer which forms the passage of 
the ink between a bag 15 and a connection 12. This ink passage organizer 16 is joined 
to a bag 15, 

[OOt 2] Drawing 4 is the explanatory view of the conventional example of the ink 
passage organizer 16. 

[0013] All or a part of conventional ink passage organizer 16 has flexible structure 
formed of the flexible material 17, such as the rubber tube. And when a recording head 
4 moves to a home position and ink is supplied to the subtank 6 from the Maine tank 
18, the ink passage organizer 16 carries out elastic deformation within the limits of 
[ movable ] predetermined with migration of (it also being hereafter cafled "the time of 



a pit in") and a connection 12, In drawing 4 , in order to connect between stowage 15A 
in the bag 1 5 which divides and contains three kinds of ink for color picture record, 
and the feed hoppers of the connection 12 corresponding to them, a total of three ink 
ways 24 are fgrrned. 

[0014] Usually, in such a pit-in method, the Maine tank 18 is constituted as a Maine 
tank unit, and it can exchange now for a new thing suitably. En order to hold down a 
record unit price, it is necessary to simplify the structure of the Maine tank unit and to 
lessen the components mark. 

[0015] However since the conventional ink passage organizer 16 was constituted 
combining two or more members containing the flexible material 17, such as the rubber 
tube, i.e., another member which is different in a bag 16, two or more, it was not able 
to cause the increment in the components mark of the Maine tank unit, and the 
increment in processing manday, and was not able to offer the Maine tank unit cheaply, 

[0016] The object of this invention is to offer an ink container for the degree of 
freedom of a design to be high and smalJ, and cheap, and the recording device using it. 
[0017] 

[Means for Solving the Problem] A part of stowage [ at least ] where the ink container 
of this invention can contain ink is characterized by being formed of a flexibility 
member and the ink in said stowage forming said a part of ink passage [ at least ] by 
said flexibility member in the ink container which can be supplied from a feed hopper 
through ink passage. 

[0018] The recording device of this invention is characterized by recording using the 

ink supplied from the feed hopper of the above-mentioned ink container, 

[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on a drawing. Unitization of the ink tank (ink container) of this 
invention can be carried out like the Maine tank 18 of drawing 3 , and it can have it 
exchangeable to an ink jet recording device. The thing of various formats can be used 
as a recording head 1 1 in the Inkjet recording device. For example, as a recording 
head 11,-**** is also good in the Inkjet recording head which carries out the 
regurgitation of the ink, and the heat energy generated from an electric thermal- 
conversfon object may be used as energy for carrying out the regurgitation of the ink 
in that ease. The electric thermal-conversion object makes ink produce film boiling by 
the generation of heat, and makes ink breathe out from an ink delivery with the 
foaming energy at that time. 

[0020] (1st operation gestalt) Drawing .5 is the top view of the ink tank of the 1st 
operation gestalt of this invention, and gives the same. sign to the same part as 
drawing 4 ., 

[0021] The ink tank (ink container) of this example is equipped with the bag 19 which 
divides and stores the mk of three colors for color picture record, the feed hopper of a 
connection 12 connected to the subtank 6 (refer to drawing 3 X the ink passage 24 for 
leading each ink of three colors to each corresponding connection 12 T and **. 19A, 
19B, and 19C are stowages which divide and contain the ink of three colors, and these 
are connected to the feed hopper of the connection 12 which corresponds by the ink 
passage 24. 30 is the flexible part (henceforth the ^movable passage section") of the 
ink passage 24 formed so that it might have flexibility. 

[0022] Drawing 6 to drawing 8 is the explanatory view of the manufacture approach of 
the ink tank of drawing 5 . 

[0023] Drawing 6 is a perspective view for explaining the work process of the beginning 
of this ink tank, 20 is the 1st film (flexibility member) 20, and 3s the plastics laminate 
materia] by which the **** configuration was carried out at metal membranes, such as 



single film of a plastic film or two or more plastic films, and aluminum foil. The films 20 
of this example are Polyethylene PE, aluminum foil AL, and the plastics lamination film 
of the laminated structure of Nylon NY. 22 is a passage formation member made from 
plastics, and the groove passage 18 is formed/This passage formation member 22 
constitutes a part of ink passage 24 by being joined to passage formation section 20 A 
in a film 20 by means, such as heat joining or adhesion. The ink passage 24 is a path 
for receiving ink from the upstream and deriving down-stream, and that of the inflow 
and the flow of ink in the part of this ink passage 24 js the same in an anticipated-use 
condition, The stowages 19A, 19B, and 19C of the bag 19 as an ink reservoir part 
serve as the maximum upstream of ink, and the ink passage 24 supplies the ink in 
those stowages 19A and 19B and 19G to the downstream in an anticipated -use 
condition. 

[0024] Then, the 2nd film (flexibility member) 21 like drawing 7 is prepared, and while 
joining it to the 1st film 20 and forming Stowages 19 A, 19B, and 19G with means, such 
as heat joining or adhesion, before flank part 21 A is joined to the underside of the 
passage formation member 22 with means, such as heat joining or adhesion. Thereby, 
Stowages 19 A, 19B, and 19C form the ink passage 24 corresponding to them, and ink 
storage space open for free passage. Ink Is contained in Stowages 19A and 19B and 
19C just before or after junction of the 1st and 2nd film 20 and 21. The function 
required of Stowages 1-9A, 19B, and 19C and the ink passage 24, That Is, demonstrate 
the function to suppress evaporation of the ink in the retention period of ink, and 
transparency of the gas from the outside to the inside of ink, and it sets upwards. As 
the 1st film 21 , ft is desirable like the 1st film 20 of this example to cover all the 
stowages 19A, 19B, and 19G and ink passage 24 by the metal membrane using the 
plastics lamination film which contains a metal membrane in a layer. 
[0025] The supple movable passage section 30 is not formed in this work phase. In this 
example, this movable passage section 30 is formed only with the tst and 2nd film 20 
and 21. As the formation approach, after putting the aggregate 23 of the same 
configuration as the ink passage which should be formed in the interior into the 
formation schedule part of the movable passage section 30, the approach of sampling 
the aggregate 23 for the 1st and 2nd film 20 and 21 like drawjngS lamination and after 
that is employable as it, for example. In order to improve the 1st and 2nd film 20 and 
21 samphng—nature after lamination as the aggregate 23, it is desirable to use the 
stainless steel by which teflon (trademark) processing of the front face was carried 
out, or embossing was carried out, and Teflon (trademark) material. Then, the feed 
zone configuration member 31 made from plastics which constitutes a feed zone 12 is 
attached in the ink passage formed in the movable passage section 30 like drawing 8 . 
Hollow needle 31 A is formed in the feed zone configuration member 31 of this example, 
and after being stabbed with the hollow needle 31 A in the ink passage of the movable 
passage section 30, it is joined to the movable passage section 30 by means, such as 
heat joining or adhesion. 

[0026] By the way, the more the ink passage 24 is large, resistance of the flow of ink 
becomes low and, the more the flow nature of ink improves. However, when according 
to examination of this invention person the diameter of the ink passage 24 was made 
larger than 1mm {phi 1mm) and air bubbles existed all over the ink passage 24, it turned 
out that there Ss a possibility of producing a problem. That is, the air bubbles which 
adhered in the ink passage 24 may be omitted during record actuation, or the air 
bubbles may serve as a nucleus, and osmosis of the air from the outside to into the ink 
passage 24 may be urged. On the other hand, when the diameter of the ink passage 24 
was made smaller than 0.5mm (phi0.5mm), it turned out that passage resistance of the 
ink passage 24 will become extremely large, and the flow of ink wiJI be checked. 
Therefore, the diameter of a tube of the ink passage 24 has 1 mm or less and 0.5 



desirablemm or more (less than [ philmm 3 and more than phiC.5mm). Therefore, as the 
aggregate 23, the diameter of a tube equivalent cross section should just use a thing 
(1mm or lees and 0.5mm or more (less than [philmm ] and more than phiQ.Smm)). 
[0027] (2nd operation gestalt) Drawing 9 is the explanatory view of the 2nd operation 
gestalt of this invention. In this example, in order to prevent the movable passage 
section 3D being crushed by a pressure and bending stress, a part of the movable 
passage section 30 was equipped with bony septum material, and the passage section 
(henceforth the "reinforcement movaMe passage section") 25 of the reinforced 
flexibilfty was constituted, as bony septum material in the reinforcement movable 
passage section 25, ft extended from the passage formation member 22 like drawing 10 
— it can use bony septum material 26. By constituting such the reinforcement 
movable passage section 25, it can prevent that ink passage collapses according to 
external force, and a reliable ink tank can be offered. 

[0026] (Other operation gestalten) This invention can also be used as the liquid 
container which can contain others, various liquids, and a gas, or a gas container. 
[ container / which contains ink / ink ] Therefore, the container can be used for 
various equipments other than a recording device according to the class of the liquid 
contained by the container or gas. 
[0029] 

[Effect of the Invention] As explained above, using the flexibility member which forms 
the stowage of ink, by forming a part of ink passage between the stowage and feed 
hopper, the degree of freedom of a design can be high and this invention can offer an 
ink container there are few components mark and small and cheap and the recording 
device using it. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawing?] 

{Drawing 1] It is the perspective view of the important section for explaining an 
example of the conventional recording device. 

[Drawing 2J It is the perspective view of the important section for explaining an 
example of a recording device conventional pit-in type. 

[Drawing 3] It is the perspective view of the important section for explaining other 
examples of a recording device conventional pit-in type. 

[Drawing 4] It is the top view of the ink container used for the recording device of 
drawing.! , 

[Drawing 5] It is the top view of the ink container in the 1st operation gestalt of this 
invention. 

[Drawing 6] [t is a perspective view for explaining the creation process of the ink 
container of drawing 5 . 

fPrawing 7] It is a perspective view for explaining the creation process of the ink 
container of drawing 5 ,. 

fDrawine 81 ft is a perspective view for explaining the creation process of the ink 
container of drawing 5 , 

{Drawing 91 ft is the perspective view of the ink container in the 2nd operation gestalt 
of this invention, 

fPrawing 103 It is a perspective view for explaining the creation process of the ink 
container of drawing^ .. 
[Description of Notations] 

1 Guide Shaft 

2 Recorded Media 

3 Head Cartridge 

4 Carriage 

5 Home Position 

6 SubTank 

7 Maine Tank 

8 Attraction Gap 

9 tnk Feed Hopper 

10 Ink Acceptance Opening 

1 1 Recording Head 

12 Feed Zone 

13 Migration Device 

14 Hollow Needle 

15 Bag 

16 Ink Passage 

17 Flexible Material 

18 Maine Tank 

19 Bag 

20 1st Film flexibility Member) 

21 2nd Film (Fiexibility Member) 

22 Passage Formation Member 

23 Aggregate 

24 Ink Passage 

25 Reinforcement Movable Passage Section 

26 Bony Septum Material 
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